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TITLE: Plasticity of some high alloy steels and alloys at high temperature 

SOURCE: AN GrugSSR. Soobshcheniya, v. 33, no» 2, 1964, 383-389 


: TOPIC TAGS: steel, high-alloy steel, stainless steal, plasticity, temperature 
effect on plasticity, Okh23Yu5 ferrite steol, O8Kh20N1006 austenite steel, ET602 
heat-resistant alloy, Ni alloy, E13\7Sh high-speed stecl, E1961 chromium steal, 

heateresistant steel, EI\7) chromium stainless steel, Ni-Mn steel, structure, 
phase transformation ; 


ABSTRACT; Seven types of high-alloy steels and alloys were studied by the standard 
tension test and impact bending test (at high temperature) in order to deteraine 
their plasticity. The materials tested were: OB8Kh20N10G6 austenite steel, EI961 
chromium heat-resistant steel, E17 chromium stainless steel, SkKhiSV\MF heavy 
duty steel, EI347Sh high-speed steel, E1602 heat-resistant alloy, and OXh23Yu5 
ferrite alloy. The chemical composition of these metals was chosen in such a way 
"that both the comparatively homogeneous and the two-phase steel structures were 
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' oven to the testing temerature, The article presents the relative advantages and 

. disadvantages of tha two testing techniques, ‘The authors indicate a preference 

- for the second Procedure which gives more accurate results when applied to the 
two~phase metals, “In the case of homogeneous metals both testing procedures 

‘ produced similar results, Orig.e art. has: 2 tables and 5 figures, 
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SOURCE: IVUZ. Chernaya metallurgiya, no. uy! 1966, 92-98 6b | 


TOPIC TAGS: heat resistant steel, heat resistant alloy, hot upsetting, metal deforma- 
tion, pressure distribution, surface pressure, friction, temperature dependence 


ABSTRACT: Experimental methods and analysis of data are based on an earlier work (Pok- 
Sevatkin, et al, Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, 1964, 
no. 6). The parameters vet /T, and MP iy/% are given as functions of the ratio of sur- 


face contact diameters D to sample heights H at 950, 1050 and 1150°C, Upsetting was 
done on a friction press and a drop hammer. Values for ¥ and n were calculated by 
poe the tangential ee and normal pressures Pay over the contact surface, while | 


v =o, /¥3, where a, is the average value of the flow limit in the deformation volume. 


es relative compression was 20-30% in the friction press and 15-20% in the drop ham- 
mer. Data for heat resisting steels and alloys corresponded to those obtained in the 
weference cited above for ordinary carbon and alloy steels. A theoretical analysis of /— 
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contact pressure during plastic deformation is given. During plastic deformation un- 
der variable surface friction, the tangential contact pressure 7 depended on the nor- 
mal pressure p and on the contact displacement u. A qualitative graph is shown of 1: 
as a function of u at constant p for both strain hardening and nonstrain hardening 
materials. ‘The onset of external friction forces was caused by deformation and othen 
mechanical processes. The increase of contact slipping obeyed the law of minimum ex- 
ternal and internal work. For internal displacement under constant relative deforma~ 
tion, samples of different thickness (B) to height (H) ratios but constant widths were 
compared. For complete surface contact, the displacement deformation depended on H, 
given a constant value of B, or on B/H--given a constant deformation. The magnitude 
and distribution of surface friction depended on the mechanical properties of the mate- 
rials and above all on the thin precontact layer. For hot deformation, the change of 
temperature fields on the contact surface was extremely important. Under upsettinz, 
the increase in Tay! Ts with D/H was retarded, while Pav! 5 rose sharply with increase 
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in D/H. This was caused by the character of strengthening of the precontact and in- 
ner layers during deformation and of the temperature changes on the contact. The 
changes in Tay/Pay? indicating the force of contact friction// were given as functions 


of D/H at 950, 1050 and 1150°C. In all cases, Tay/Pay had a maximum at about D/H=5,. 


This was explained by changes in kinematic conditions and the nonlinear dependence of 
friction on pressure. Orig. art. has: 6 figures, 2 formulas. 
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Ref Zhur - Fizika, No 2, 1957, No 4205 


Rodkevich, 5.D., Tamovely, Ae 

Appearance of & Residual . Thin Films of Aquadag Activated with 
AnCl,- 

Bb. atatey Leningr. in-ta tochnoi mekhan. 4 optiki 1955, vyp. 18, 
169-173. 


A layer of aquadag containing an admixture of an aqueous solution of 
ZnClo and coated on 4 glass base was first dried and formed with 
current, after which the residual emf was measured by null methods. 

The low-resistance films gave an emf of approximately 1.5 volts. -In 
the case of high-resistance films, the forming voltage varied over & 
wide range (up to 500 volts). The enf of the films depended on the 
quality of the surface of the base: on smooth gless it was not more 
than 1 volt, and on ground glass it was 1.5 -- 3 volts. The maximm 
emf was obtained with films coated on 5 that wes ground in the dir- 
ection of flow of the forming current’ (up to 6 volts). €mf's up to 50—- 
, y volts were obtained. In ali cases, the emf was very unstable and 

: 1/2 : 
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yaried with time. The residual emf is explained:as follows: in the 
presence of salts, the air humidity causes an electrolyte to form in 
the contact gaps between, the crystalline and amorphous grains com- 
prising the film. During the forming process, electrolysis takes 
Place, and the sequence of grains and contact gaps forms a battery 
of minute cells. If grains, each measuring approximately 1 micro ? 
are ed over a length of 10 cm, this battery should produce 1 

-- 10° volts. However, the emf does not exceed 10 -- 80 wolts. 
Consequently, the cells are grouped in a complex network and the electro- 
lyte 1s common to various miniature cells. It is therefore possible 
for individual micro-cells to become short circuited by the electro- 
lyte, thus reducing the emf of the film. , 
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TITLE: A Theory of the Heat Behavior of Semiconductor Reotifiors of the 
Radiator Type a 


Dul'nev, Go Ne, Tarnovakiy, No Ne 


PERIODICAL: Inzhenerno-fizicheskiy ghurnal, 1960, Vol. 3, Now 1, ppo 18 - 24 


TEXT: In the present paper, the analytical relation between the mean temperature 
of the valve washers of a rectifier of the radiator type and the heat losses of 
the rectifier are calculated. A simplified scheme of a semiconductor rectifier 

is given (Fig. 1). Equation (11), which is derived, makes it possible analyti- 
cally to determine the relation between the mean surface temperature tay of the 


rectifier column and the amount of heat losses P under steady heat conditions in 
dependence on the geometric parameters, the thermo-physical characteristics of 
the materials, and the conditions during use. The diagrama of the dependence 

L = L(y) (Fig. 2) and A, = A,(+_) (Fig. 3) are given. The dimensions of the 


selenium columns used in the control tests are given (Table 1), and the depen- 
dence toy -t =f (P/n) is graphically represented on the basis of the calculated 
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and experimental results (Pig. 4). It is shown that the suggested Calculation 
method makes a sufficiently acourate analyeis of heat conditions possible. 

E. F. Trudkova, a student of the Leningradskiy inatitut tochnoy mekhaniki i 
optikd (Leningrad Institute of High-precision Mechanics and Optica) took part 
in the experimental work. There are 4 figures, 1 table, and 3 goviet references, 
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TITLE: Experimental Investigation of the Heat trensfex of Radiators 


Under Conditions of Natural Convection 


PERIODICAL: Inzhenerno-fizicheskly zhurnal, 1960, Vol. 3, NOo 2, 
ppo 5-11 


TEXT: This paper describes @ method of calculating the mean heat-transfer 
coefficient for typical radiator constructions under conditions of natural 
convection. The three types of constructions investigated are shown by 
Fig. 1. The mean heat-transfer coefficient is expressed by the formula 
t, - t! 

7 mean (3), i = pert of the radiator surface; S = the 


= i 
He DK, s 
i is t - tnean 


entire heat-emitting surface; t, * temperature of each j-surface}$ ~ = mean \ 


4 


temperature of all radiator surfaces; te can = temperature of the medium. 
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Formulas are written down for the mean value of air temperature between the 
heated radiator ribs. They are graphically represented by Figs. 2 and 3. The 
calculation method was experimentally checked on the three above-mentioned 
radiator types. A comparison of calculated and experimental values of the 
temperatures (for radiators of the types A and C) and the mean value of the 
heat-transfer coefficient (for radiators of the type B) shows a mean di- 
vergence of 5-8%. This result is satisfactory for technical calculations. 
Optimum radiator constructions can be found by applying the calculation 
method suggested. The relation 


Pipbed af (qzitbes 


P mooth snooth 
the heat quantities emitted by the respective surfaces. 5 ibbed and § 


re given as an example. Pribbea 224 Pemooth &7@ 


smooth 
are the areas of the respective heat-emitting radiator surfaces (Fig. 4). . * 
There are 4 figures and 12 references, 11 of which are Soviet. og 
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TITLE: Heat Balance in Low-power Crystal Diodes 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Priborostroyeniye, 
1960, Vol. 3, No. 5+ PP» 128 ~ 135 


conducted heres diode body, outer electrodes, cap, crystal and solder, 
crystal holder, inner electrode, insulator, and electrode faetening. It x 
was presupposed for the caloulation that there is no convection or 
emission from the inner diode body, and no Spreading of the heat flow 
passing through the crystal, the temperatures of diode body, insulator, 
and cap are equal (also that of the central part), the energy released at 
the electrodes can be neglected, the temperature field along the 
electrodes ig inhomogeneous, in the cross section of electrodes, however, 
homogeneous, and the temperature field in the erystal holder only changes 
ina radial direction. On these premises, the author studies the heat 
exchange of the outer diode elements, determines the temperature of the 
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Pen junction, and calculates the heat balance. The formulas suggested 
Consider the effect of the kind of diode fastening, the construction of 
the diode, as well as the state and properties of the media. Three 


technical calculations. E. F. Trudkov and I. P, Karasev, students of the 
LITMO, assisted in the investigations. The publication of this article 
was recommended by the Kafedra teplovykh i kontrol 'no-izmeritel !nykh 
priborov (Chair of Heat- and Control Measuring Instruments). There are 
4 figures, 1 table, and 9 references; 7 Soviet and 2 US, 
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TITLE: Thermal Conditions of Semiconductor Power Diodes 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, No. 8 
pp. 61-68 3 


TEXT: The authors deal with the theory and technical computing methods /8 
for the thermal conditions of semiconductor power diodes fitted onto a 
chassis. In the first part, they discuss the heat flows ooocurring in 
typical diodes with the aid of Figs. 1 and 2; in the second part, 

they carry out a detailed mathematical analysis of the steady temperature 
field in the diode. Proceeding from the heat conduction equations they 
find solutions which allow the temperature to be calculated in various 
points of the diode, and the Ohanges in heat exchange coefficients 
occurring with the temperature changes to be determined. Finally, they 
briefly deal with the technical calculation of the temperature field of 
diodes, and state that the methods suggested had been checked 
experimentally. Deviations not exceeding 5-7% were found to exist. 
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TITLE: Thermal Conditions of Power Semiconductor Diodes 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Priborostroyeniye, 
1960, Vol. 3; No. 6, pp. 89 hat 99 


TEXT: The author studied the stabilized thermal conditions of a power 
semiconductor diode. It was mounted on a radiator, the latter in its 
turn being fastened onto a chassis. Radiator and chassis were insulated 
from one another by an insulating layer (Fig.1). It ie aseuned that 
energy is liberated only in the p-n junction, and that there are no 
other energy sources. Every element of the system investigated yields a 
certain heat flux P; to the surrounding medium, A wethod is given here 


for the approximate calculation of the thermal conditions of the system 
described. The effect of insulation upon these conditions is taken into 
account. Formulas are derived for the determination of Py and the 
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temperature field of the system. The analytical relationship between 

power P and the temperatures at the various points of the system ig 

noted, and in this Way, the thermal conditions of the diode itself are Be 
determined. The Sequence in which the calculation must be made is also 

shown. Calculationg were also made of the thermal conditions in diodes 


appendix. Results are in fairly good agreement with those derived from 
experiments. The publication of thig article was recommended by the 
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TITLE: Application of the method of hydrodynamic analogy to 
the theory of forming of metals 


PERIODICAL: Izvestiya vysshith uchebnykh zavedeniy. 
Chernaya metallurgiyay*no.1l, 1962, 90-100 


TEXT: This paper is concerned with problems in the theory of 

plastic flow as applied to the calculation of the stress-strain 
relation in the plastic deformation of metals. The theory is 

based on a synthesis of the method of hydrodynamic approximations 

and the energy principles of the mechanics of continuous media, 

which leads to solutions suitable for technological applications. 

The first section is concerned with the equation of state of a 

metal under the conditions of hot forming. Assuming that the 

stress state is linear, a relation is derived between the stress 
deviator Dg and the deformation-rate deviator Dy, which 

involves the yield point, the rate of deformation and a constant 
characteristic of the particular material. This relation is shown x 
to be formally identical with the equation of state for visco- 
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plastic flow reported by the present authors and others in a 
previous paper (Ref.l: Mechanical properties of steel in hot 
forming. Metallurgizdat, 1960), The second section is 
concerned with the derivation of a variational equation on the 
basis of the hydrodynamic model of a continuous medium which was 
put forward by A.A.Il'yushin and V.S,Lenskiy (Ref.3: Izv. AN SSSR, 
OTN, 1958, no.2; Ref.h: The strength of materials, Fizmatgiz, 
1959). The hydrodynamic model is based on the assumption that the 
state of a metal can be described by the following relation between 
the stress and deformation-rate deviators: 

D, = 24 [1 - w(x) ] Dz (5) 
where w(H) is a certain function which is given by the 
difference between the experimental stress~strain curve and the 
straight line obtained as a first approximation on the hydro- 
dynamic model; # ais the viscosity. The final variational 
equation turns out to be a linear functional, The general method 
is then applied to the determination of the deformed state of a x 
parallelepiped. Some numerical results for this case are given. 
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It is shown that in a large class of problems of the theory of 
pressure forming, the first approximation of the hydrodynamic model 
is sufficient, This is deduced trom a comparison with the 
experimental data of I,Ya.Tarnovskiy and others (Ref.5: 

veformation and stresses in forming metals, Mashgiz, 1959). The final 
section is concerned with the deformed state in axially symmetric 
deformation by upsetting between two plane-parallel plates, 

The. general conclusion is that the method of hydrodynamic analogy 
can be used to overcome the various mathematical difficulties and 
yields relatively simply the deformed state as required in various 
technological operations, There are 3 figures and 1 table, 
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PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya 
ae metallurgiya,S5fio.l11, 1962, 90-98 


TEXT: The paper is a continuation of previous work (Deformatsii 
i usiliya pri obrabotke metallov davleniyem - Deformations and 
stresses during pressure forming of metals < Mashgiz, 1959: 
Izv. VYS, Chernaya metallurgiya, no.1, 1962). If the strain 
velocity distribution in a metal forming process is known, the 
_ stresses can be found from the equilibrium equations, the equation 
of state and the boundary conditions, ° Assuming incompressibility 
of the material, a differential equation is set up for the ‘mean /- 
= hydrostatic pressure, The case of pure compression is considered. iL 
: on the assumption that the equation of state is represented by a , 
hydrodynamic approximation, including a viscosity term, and that 
there is no slip at the contact surfaces. * Expressions are 
Gerived for the normal and shear stresses and for the specific 
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force required to produce deformation under ,conditions of. plane 
and axially symmetrical strain states. Results of calculations 
for strosa distribution based on these equations aro shown 
graphically. There are 4 figures. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut : 
(Ural Polytechnic Institute) : | 


SUBMITTED: July 18, 1960 ; . |  - 


"APPROVED FORR 


aE TRS ad: 
ASE: Thursday, september 20, 2UU 


APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001755020005-6" 


TARNOVSKIY, Iosif Yakovlevich; POZDEYEV, Aleksandr Aleksandrovich; 


GANAGO, Oleg Aleksandrovich; KOIMOCOKOV, Vadin Leonidovichs 
TRUBIN, Valeriy Nikolayevich; VAYSBURD, Rual'd Arkad'yevich; 
TANOVSKHY ,, Valerdy Iosifovich; GOROBINCHENKO, V.M., red. 

a 


. aie 


—va; BEKKER, 0.G., tekhn. red. 


[Theory of working metals by pressure} variational methods 
of calculating forces and deformations] Teoriia obrabotki 
metallov davleniem; variatsionnye metody rascheta usilii i 
deformatsii. [By] I. IA.Tarnovskii i dr, Moskva, Metallurg- 
izdat, 1963. 672 p. (MIRA 17:1) 


ae. abso dx lores 
“APPROVED FO ursday, septe UE es 
APPROVED FOR RELEASE: Thursday, ‘September 26,2002 CIA-RDP86-00513R001755020005-6 


z 


aap TARNOVSKIY, I.Ya.; POZDEYEV, A.A.; KOLMOGOROV, V.L.5 VAYSBURD, 
ReAwj GUN, G.Ya.; KOTEL'NIKOV, V.P.; TARNOVSKIY, V.I.3 
SKOROKHODOV, AN. eee ee 


(Variational principles of mechanics in the theory of metal- 
working by pressure] Variatsionnye printsipy mekhaniki v teo~ 
rii obrabotki metallov davleniem. Moskva, Metallurgizdat, 
1963. 52p. (MIRA 17:5) 


Brice 
ursday, september 
APPROVED FOR RELEASE: Thursday, September 26, 2002 


CIA-RDP86-00513R001755020005-6" 


TARNOVSKIY, I.Ya,; FOZDEYEV, A.A.; TARNOVSKIY, V.I, 


Calculating metal preasuts on the rolla durin, 
sheet rolling, 
Izv. vys. ucheb. zav.: chern, net, 7 no.8184-92 '64. i 


3 . ‘MIRA 17:9) 
1. Ural'skiy politekhnicheskiy institut, waned 


A Uursday, September ‘ is : 
APPROVED FOR RELEASE: Thursday, ‘September 26, 2002 CIA-RDP86-00513R001755020005-6 


TARNOVSKIY, V.I.3 POZDEYEV, A.A.; TARNOVSKIY, I.Ya. 


steer Steer tte sere 


Considering the hardening in calculating the retal pressure on 
the rolls during sheet rolling. Izv. vys. ucheb. zav.; chern. 
met. 7 no.10:103-111 '64. (MIRA 17:11) 


1. Ural'skiy politekhnicheskiy institut. 


gs 


i 


| 
| 


| 


, Gord 1/2 ___ 


2g EAP DERN I 
“EF TERBPROVED F FOR RELEASE: Thaisaay September: 26, 2002 CIA-RDP86-00513R001755020005-6 ; 


APPROVED FOR RELEASE: Thursday, September 26, 2002 CIA-RDP86-00513R001755020005- co - 7 | 

; . & 
;ACCESSION NR: AP4016348 3/0251/64/033/001/0019/0025 ~~: 

py: Baakashvili, V. 3.3; Pozdeyev, A. A.} Tecnovorly, v. I. ‘ o> 7 


cee Lahde EP ETS: rere 


ate) Physical equations for the state of a netal in the theory of heredity 
| (Presented by academician 0. D. Oniashvili 22 January, 1963) 


TOPIC TAGS: equation of state, heredity, plasticity, deformation, stress deforma- 


ition, Boltzman-Volterra equation, dynamio equilibrium, elastic aftereffect 


| 
| 
SOURCE: AN GruzSSR. Soobshcheniya, v. 33, no» 1, 1964, 19-25 | 
| 
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